Separation and analysis of two plasma membrane fractions from bovine thyroid which differ in TSH binding and TSH activation of adenylate cyclase.
A tissue disruption technique leading to the separation of thyroid epithelial cell components from interfollicular material has been used to study the distribution and the properties of membrane adenylate cyclase originating from intraglandular thyroid and non-thyroid cells. Bovine thyroid fragments were forced through a metallic sieve. The material which filtrates was composed of open cells and cell debris (fraction A); the material remaining on the sieve contained the basal lamina and the interfollicular material as shown by photon and electron microscopic observations (fraction B). Homogenates (HA and HB) were prepared from fractions A and B and centrifuged on a 41% sucrose layer to prepare membrane fractions: MA and MB, which were tested for the presence of adenylate cyclase, TSH-responsive adenylate cyclase and 125I-labelled TSH binding activity. HA and HB contained respectively 70% and 30% of the total thyroid adenylate cyclase activity. MA and MB were similarly enriched in 5'-nucleotidase and adenylate cyclase: 8- to 10-fold as compared to the corresponding homogenates. MA and MB exhibited a marked difference in the response to TSH: TSH either alone or in the presence of Gpp(NH)p stimulated the adenylate cyclase of MA and did not have any effect on MB. Fractionation of MA by isopycnic centrifugation on Percoll gradients yielded a membrane peak exhibiting a TSH-responsive adenylate cyclase activity and a 125I-labelled TSH binding activity displaceable by an excess of unlabelled TSH. A membrane peak at the same density was obtained from MB but its adenylate cyclase did not respond to TSH and there was no specific binding of labelled TSH. Our data indicate that an important fraction of membrane adenylate cyclase of the thyroid does not seem to be coupled with TSH receptor; the major part of this fraction (MB) likely originates from intraglandular non-thyroid epithelial cells. The separation of this membrane fraction from the thyroid cell plasma membrane fraction (MA) allows to increase the response of this latter fraction to TSH.